The molecular defect in a COOH-terminal-modified and shortened mutant of human serum albumin.
Albumin Venezia is a fast migrating genetic variant of human serum albumin which, in heterozygous subjects, represents about 30% of the circulating protein. The molecular defect in this variant was studied in a subject possessing an atypical level of the mutant (80% of the total protein) and in other members of his family. Albumins, isolated from the sera of the propositus and his heterozygous relatives, were treated with CNBr and the resulting fragments analyzed by isoelectric focusing. The peptides were then isolated in a homogeneous form by reverse-phase high performance liquid chromatography and submitted to sequence analysis. The results show that albumin Venezia possesses a shortened polypeptide chain, 578 residues instead of 585, completely variant from residue 572 to the COOH-terminal end: sequence: (see text). This extensive modification may be accounted for by the deletion of exon 14 and translation to the first terminator codon of exon 15, which normally does not code for protein. The absence of a basic COOH-terminal dipeptide in the mature molecule can be explained by the probable action of serum carboxypeptidase N. Additional support for such action comes from examination of the remaining 20% of the total albumin of the propositus, which is found to contain an extra Arg at its COOH terminus, probably due to partial digestion by carboxypeptidase N. The low serum level of the variant in heterozygous subjects suggests that the COOH-terminal end of the molecule is critical for albumin stability.